information variables that are available to the investor, and bi is a set of time-invariant weights that the investor uses to derive the conditionally expected returns.
Given the assumption on the conditional first moments, we can rewrite (1):
where umt is the investor's forecast error for the return on the world market portfolio. Notice that E[u2t I Zt -] is the definition of conditional variance and E[ utu mt I Zt -1] is the conditional covariance. Also, equation (3) is conditioned on Zt-1 which is the subset of the true information set.5 Next, 2Stulz's (1981) international capital asset pricing model assumes that representative investor has state-independent von Neuman-Morgenstern expected utility. Some recent research has considered non-von Neuman-Morgenstern utility. In particular, the assumption that the investor is indifferent about the resolution of uncertainty is dropped. Epstein and Zin (1988) and Giovannini and Weil (1988) provide a description of the conditions where the conditional Sharpe-Lintner model obtains. 3However, this does not imply that real returns are independent of inflation. Evidence on the relation between stock returns and inflation is presented in Gultekin (1983) and Solnik (1983) . 4Sufficient distributional conditions that imply linear conditional expectations involve the joint distribution of the returns and the information variables falling into the class of spherically invariant distributions. This class of distributions is described in Vershik (1964) and Blake and Thomas (1968) and applied to conditionally expected stock returns in Harvey (1990) . 5Since Z C 0 (the true information set), the expectation of the true conditional covariance is not the covariance conditioned on Z. Conditioning on the specified information, In a system of many equations, the test of the overidentifying restrictions does not tell us where the model is failing. One possible solution is to estimate equation (6) for individual countries. Even with one country, (6) provides a test of the model's restriction that the conditionally expected excess return on a country portfolio is proportional to its conditional covariance with the world return. However, the single country test does not impose the cross-country restriction that the proportionality factor (the world price of covariance risk) is the same for each country. The single country tests are weaker because fewer restrictions are being imposed. However, statistical rejections in the single country estimation may provide valuable insights as to where the model is failing. Another possibility is to examine subsets of the disturbances; in particular, the errors implied by the asset pricing model's restrictions e. An additional test is to regress the disturbances for a particular country portfolio on the set of instruments. If the model is correct, the R2 should be zero.
C. World Price of Covariance Risk
In the framework of equation (6), all of the conditional moments-the means, variances, and covariances-are allowed to change through time. If some of these moments are constant, then more powerful tests can be constructed by imposing this additional structure.
Traditionally, asset pricing tests have focused on whether expected returns are proportional to the expected return on a benchmark portfolio. This restriction can be imposed and tested: kt = rt -rmtfi
where j3 is a n-vector of coefficients. This coefficient vector can represent the ratios of conditional covariances of the country excess returns to the conditional variance of the benchmark return.7 The model implies that 7There is an alternative interpretation of equation (7). Since the coefficient is not restricted in the estimation to be the ratio of the conditional covariance of the country excess return to the conditional variance of the benchmark return, (7) can be interpreted as a single factor latent variables test [see Hansen and Hodrick (1983) , Gibbons and Ferson (1985) , and Ferson (1990) ]. In this test, the coefficient represents the ratio of the covariance of the country's return and the single factor to the covariance of the benchmark's return and the single factor. E[kt I Zt 1] = 0 where kt is the pricing error associated with this implementation of the asset pricing model. There are 1 x n orthogonality conditions and n parameters to estimate leaving 1 x (n -1) orthogonality conditions to be tested. An advantage of equation (7) is that the models for conditional means need not be specified.
Another version of the model assumes that the reward to volatility ratio is constant. In our context, the reward to volatility is the world price of covariance risk. Imposing this restriction results in:
where X is the ratio of the conditionally expected return on the market divided by the conditional variance, and et is the pricing error associated with the assumption of a constant price of covariance risk. In contrast to equation ( is the same number of restrictions as equation (9), and hence the systems (9) and (10) are asymptotically equivalent. However, in the context of the estimation, the dimensionality of the w matrix is much smaller in equation ( This system has 1 -1 overidentifying conditions. It is also interesting to look at country-specific reward to volatility, i.e., the ratio of the country's conditionally expected return to its own conditional variance. If global markets are not financially integrated, then the ratio of country expected return to country variance is the relevant measure that transforms conditional covariance into expected return. This country-specific reward to volatility can be estimated by substituting the country returns into equation (13). The system also provides a test of whether the ratio is constant through time.
E. Country Performance
A country's performance is determined by its return in excess of the expected return given its riskiness. The pricing error is a measure of performance. A positive pricing error implies that the country earned more than expected given its level of risk. Of course, performance is measured under the null hypothesis that the model is correct. If the model is misspecified, then we cannot say which countries earned abnormal returns.
A useful measure of performance is the mean pricing error. In the context of system (9) which assumes a constant world price of covariance risk, this measure is defined as: The selection of conditioning information is an important step. The instrumental variables should approximate the information that investors use to set prices. Given that expected returns change through time, the instrumental variables should have the ability to predict returns.
The empirical strategy involves a prespecification of two categories of instrumental variables: common and local instruments. The common set of instruments consists of an identical set of instruments for all countries. In contrast, the local instruments include country-specific variables. According to the model, time variation in the conditionally expected country returns has three potential sources: variation in the world expected return, changes in the volatility of the world return, and time-varying conditional covariances of the country return with the world return. The common instrument set is important for the first two sources. Local information, in addition to the common instruments, may be important in detecting changes in the country's conditional covariances.
The specification of the common instrumental variables were drawn from studies of U.S. stock returns since there is little research on time-variation in international returns. The information set contains: the lagged world excess stock return, a dummy variable for the month of January, the dividend yield on the Standard and Poor's 500 stock price index, the U.S. term structure premia, and the U.S. default risk yield spread.
The first information variable is the lagged excess return on the world index. Many studies beginning with Fama (1965) have documented some degree of autocorrelation in returns. A dummy variable for the month of January is also included. Keim (1983) documents that U.S. returns in January are systematically higher. Gultekin and Gultekin (1983) find disproportionately large January returns in many industrialized countries.
The U.S. dividend price ratio is also included in the information set. Fama and French (1988, 1989) A number of local instruments are considered: the lagged own-country return, the country-specific dividend yields, foreign exchange rate changes, local short-term interest rates and local long-term to short-term interest rate spreads. In the model testing, three sets of instrumental variables are used. The first group is the common instruments. In the second set, Local Instruments A, the common instruments are augmented by the inclusion of the local dividend yields. In the third set, Local Instruments B, the common instruments are again augmented by the local dividend yield. In addition, the own-country lagged excess return replaces the lagged word excess return.
B. Summary Statistics
Unconditional means, standard deviations, and autocorrelations of the monthly returns are provided in Panel A of Table I . The highest mean excess return over the sample is from the Hong Kong market. Hong Kong also has the highest volatility. The United States has one of the lowest average returns. However, the volatility of the U.S. stock returns is lower than any other country.
While the first-order autocorrelation of the U.S. returns is not significant, there are some country returns that exhibit significant autocorrelation. High first-order autocorrelations are found in Austria, Belgium, Italy, Japan, Norway, and Spain. Significant seasonal autocorrelations are found in the returns of Austria and Denmark.
The world market portfolio is the value-weighted average of the country returns. The world portfolio has a lower standard deviation than any individual country.14 Comparing the country portfolios to the world portfolio, there are seven countries (including the U.S.) that are unconditionally dominated by the world market portfolio. That is, given a choice between investing in one of these countries and the world portfolio, the world portfolio is a better investment for the risk-averse investor because it delivers a lower unconditional standard deviation and a higher unconditionally expected return. Interestingly, the world portfolio exhibits significant first-order autocorrelation, indicating that there is some predictable variation.
The unconditional means, standard deviations, and autocorrelations of the countries' dividend yields are provided in Panel B of Table I . Japan has, by far, the lowest dividend yield. Since the yield is an equally weighted 12-month moving average of dividends divided by the current month's price level, a high degree of autocorrelation is expected. The first 12 autocorrelations are significantly different from zero in all 17 countries.
Summary statistics are also provided for some of the common instrumental variables in Panel C of Table I . The excess returns on the 3-month Treasury bill have significant first order autocorrelation. Both the U.S. junk bond spread and the U.S. dividend yield spread show slower mean reversion. The U.S. junk bond spread autocorrelation drops to zero by the 24th lag. As already noted, the dividend yield is highly autocorrelated by construction. Notice that the mean dividend yield spread is negative, indicating that on average the bill rate is higher than the dividend yield on the S&P 500.
Unconditional correlations of the equity returns and the instrumental variables are provided in Table II . The first panel reveals that all stock returns move together on average. However, they may not move as closely together as one would expect. For example, the correlation between U.S. returns and U.K. returns is 49%; the correlation between U.S. and Japanese returns is only 27%.
The second panel shows that the dividend yields are not all positively correlated. The Australian dividend yield is negatively correlated with most other dividend yields. The U.S. and Japanese dividend yields are uncorrelated (-3%). The correlation of the U.S. and Canadian dividend yields is 84% which probably reflects the high degree of integration of the two economies.
To complement the summary statistics in Tables I and II, Figure 1 provides the traditional graph of mean return against variance. The unconditional minimum variance frontier calculated from the index returns is also plotted. Note that the returns are not excess returns. Unconditionally, the bill rate is not "risk free".
There are a number of interesting features to Figure 1 . First, notice that Hong Kong is much different from the other portfolios-it has by far the highest volatility. Second, the two portfolios closest to the minimum variance frontier are the U.S. and Japan. Unconditionally, Japan does not dominate the United States. Third, the world market portfolio is the closest portfolio to the frontier."5 Unconditional asset pricing tests would assess whether the world portfolio is far enough from the frontier to reject the restrictions of the asset pricing model. For example, Gibbons, Ross, and Shanken (1989) propose an exact F-statistic that tests the null hypothesis that the intercepts in the 15I also compared the minimum variance frontier based on 17 countries 1970:2-1987:12 to the minimum variance frontier based on 12 U.S. industry portfolios over the same period. The frontier based on the industry portfolios was always inside (less efficient than) the world frontier. multivariate regression of the asset excess returns on the market excess return are jointly zero. When this test is executed on the 17 country portfolios, the probability value is 0.304. 16 Adler and Dumas (1983) provide an alternative specification where foreign exchange portfolios are included in the multivariate regression framework. The p-values are not substantially altered when this model is tested. Hence, these tests do not provide evidence against the hypothesis of unconditional mean variance efficiency. However, an examination of the individual regressions in both models reveals that Japan has a statistically significant intercept. So while the standard multivariate tests of the unconditional mean-variance efficiency do not provide evidence against the null hypothesis, these tests may not be very powerful.17
III. Empirical Results

A. The Predictability of Country Stock Returns with the Common Instruments
The predictability of the international equity returns using a common set of instruments is studied in Table III . The results indicate that there is significant time variation in most of the country returns. Furthermore, the value-weighted portfolio of all countries is the most predictable. The R2 for the world market portfolio is 13.3%.
The results contrast with some other work on predicting international stock returns. For example, using country-specific dividend yields, Cutler, Poterba and Summers (1989) are only able to explain about 1% of the variance of the monthly returns over 1960-1988. They are able to account for 0.5% of the Japanese returns and 1.0% of the U.S. returns. This compares to 6.7% and 12.5% for the two countries, respectively, using the common information variables in Table III . Using a number of combinations of variables that include the U.S. and Japanese dividend yields, short-term rates, and long-term to short-term rate spreads, Campbell and Hamao (1989) report a 6.5% (largest) R2 for Japan and a 10.0% (largest) R2 for the U.S. over the 1971-1987 period.18
There are a number of interesting observations from Table III . For Japanese stock returns, the most important explanatory variable is the lagged world return.19 The January dummy is more than one standard error from zero in 16The F-statistic for the same test with the Group of 7 (G-7) countries (Canada, France, Germany, Italy, Japan, United Kingdom, and United States) has a p-value of 0.103. The only country that has a significant intercept is Japan. 13 of the 17 countries. In Austria, there is a negative January effect. The excess return on the 3-month bill is two standard errors from zero in Australia, Belgium, Canada, the Netherlands, Switzerland, the United Kingdom, and the United States. The junk bond spread is more than two standard errors from zero in only two countries by 1.5 standard errors from zero in five additional countries. The dividend yield spread is more than two standard errors from zero in 12 of the 17 countries.20
The results in Table III can be interpreted as evidence against the hypothesis that the conditional mean returns in the countries are constant. Indeed, the examination of conditional asset pricing models is only well motivated if there is evidence of time-varying expected returns. An F-test shows that 15 of the 18 regressions are significant at the 10% level, 13 at the 5% level, and 10 at the 1% level.
B. The Predictability of Country Stock Returns with the Local Instruments
Table IV presents evidence on the predictability of international equity returns using both common and local information variables. The far left-hand column presents adjusted R2 values using the common information variables. In some cases, they do not exactly match results reported in Table III because the sample may be slightly different.
Eight combinations of instrumental variables are used moving from the common information set (column 1) to a completely local information set (column 8). For comparison, the results of Cutler, Poterba and Summers (1989) and Campbell and Hamao (1989) are also reported. The local information variables include the country specific lagged return, the own dividend yield, the rate of change in the foreign exchange rate, the local short-term interest rate, and the long-term to short-term interest rate spread.
There are a number of interesting results in Table IV . First, the common information variables appear to capture the bulk of the predictable variation in the country returns. Comparing the common information regressions (column 1) to the completely local information regressions (column 8) only two countries show higher R2 values using the local information. Explanatory power for Austria slightly increases from 5.6% to 5.9% when the local information variables are used. The R2 for Norway increases from 1.9% to 4% with the local variables.
The other columns of Table IV show the effect of mixing the common information variables with the local information variables. Interestingly, the lagged U.S. dollar foreign exchange rate change has virtually no explanatory power. Only Norway and Sweden are affected by the change in the foreign exchange rate. Perhaps the most surprising result is the lack of importance of the local short-term interest rates and the long-term to short-term interest rate spread. Comparing columns 4 (common instruments with country-specific 20The regressions were re-estimated with own-currency returns rather than U.S. dollar returns. The explanatory power of these regressions was largely unaffected by using the own-currency returns. These results are available on request. dividend yields and lagged returns) to columns 6-8, the explanatory power is marginally increased in only three countries: Spain (+0.8%), the Netherlands (+1.1%), and Italy (+ 0.6%). The local interest rate variables decrease the explanatory power of the regressions for the other countries. The two local information variables that are the most important are the lagged own-country returns and the local dividend yields. The inclusion of the lagged own-country returns increases the explanatory power of the regressions (columns 1 and 2) in 8 of 17 countries and has a neutral effect on two other countries. The inclusion of the local dividend yields (in addition to the U.S. dividend yield) increases the explanatory power of the regressions (columns 1 and 4) in 9 of 17 countries and has a neutral effect on two countries.
While the lagged own-country return and the local dividend yield increase the explanatory power of some of the regressions, the overall improvement is small. In the countries that experience increased adjusted R2 values, the average increment is only 1.7%. Most of the explanatory power is driven by the common variables. Cutler, Poterba and Summers (1990) state that "it seems unlikely that similar processes generate required returns. . ." in the international markets. The results in Table IV In the multiple country test using the returns of the Group of 7 countries, the model's restrictions are not rejected at standard levels of significance. The lack of rejection in this multivariate test reinforces the importance of testing at the individual portfolio level. The multivariate test is not powerful enough to reject the hypothesis of conditional mean-variance efficiency. However, the evidence at the individual country level (in particular for Japan) suggests that the world portfolio is not conditionally mean-variance efflcient.
The last two columns provide test statistics for the model estimated using some local information variables. In the single country estimation, the inference is generally robust to the choice of the information set. Using the first local information set, the same four countries are rejected at the 10% level. Using the second local information set, three of those four countries are rejected at the 10% level. With this information set, Japan is no longer rejected. For Japan, the local information variables provide a less powerful test. This is perhaps not surprising given the results in Table IV which show that the maximum explanatory power for Japanese returns derives from the common information set.
Similar patterns arise when the local information variables are used in the multivariate test. Using the first local information set, the probability value of the test statistic is 13.7% which is somewhat lower than the 21.9% reported using the common instruments. With the second local information set, the p-value is 12.7%. Consistent with the previous results, this local information set fails to provide evidence to reject the null hypothesis at standard levels of significance.
Some additional information is provided in Table V . The average pricing errors and the average absolute pricing errors based upon estimation with the common instrumental variables are provided in the fourth and fifth columns. For Japan, the pricing error is positive, indicating that the actual return is on average higher than the expected return given the level of risk. A large positive pricing error is also found with the Hong Kong portfolio. The Austrian pricing error is negative, indicating that the average return is less than what is expected given the country risk. Interestingly, over this time period, both the mean error and the absolute pricing error for the United States are small.
The average conditional covariance is provided in the second column.23 It is clear that the ordering of the average conditional covariances is not the 23This is not the unconditional covariance. It is the average value of the product of the innovations in the conditional mean of the country return and the world market return. This covariance is conditional on the common information set. same as the ordering of the average returns. Nevertheless, it is interesting to note that Hong Kong has one of the highest average conditional covariances as well as the highest average return. However, the conditional asset pricing model does not restrict the 'average' conditional covariance to be positively related to the 'average' return. The average conditional covariance is provided only as bridge to unconditional asset pricing.
The results for the general formulation provides evidence against the asset pricing model's restrictions. Consistent with the results of tests of unconditional mean-variance efficiency, when many countries are examined there is little evidence against the model's restrictions. However, a country by country examination detects some significant departures from the null hypothesis. When Japan is examined, the restrictions are strongly rejected.
If some of the moments are constant, then it may be possible to construct more powerful tests. Two other formulations are examined: one that assumes constant conditional betas and another that assumes a constant world price of covariance risk. The constant conditional beta formulation is closely linked to unconditional formulations of the Sharpe-Lintner model. The constant world price of covariance risk is often interpreted as a measure of aggregate relative risk aversion.
D. Conditional Asset Pricing with Constant Conditional Betas
Table VI presents tests of the conditional version of the original SharpeLintner formulation which implies that expected asset returns are proportional to the expected (mean-variance efficient) world market portfolio returns. Beta is the coefficient of proportionality. As with the previous table, single country as well as multiple country tests are presented. In most cases with the common set of instruments, the proportionality coefficients are more than two standard errors from zero. The highest beta is found with the Hong Kong portfolio.24 The two smallest betas are estimated for Spain and Italy. These two countries have the smallest average returns.
The United States has a beta of 0.97 while Japan has a beta of 1.42. However, the difference in the betas does not explain the difference in the average excess returns of 0.37% per month for the United States and 1.34% per month for Japan. As with the general model presented in the previous table, the model's restrictions are rejected when the Japanese returns are examined. The results in Table VI indicate stronger evidence against the restrictions. The model is also rejected at the 5% level for Denmark as well as Austria. There is evidence against the model at the 10% level for Norway. The probability value for the United States is 0.103 which is slightly higher than the general model. Consistent with the results in Table V , there is little evidence against the restrictions in the multiple country system conditioning on the common information set. 24These betas are estimated under the null hypothesis that the model is true, i.e., no intercepts are included. An alternative formulation would specify intercepts in equation (7) and test whether they are significantly different from zero. Re-estimation of the models using the local information sets has virtually no impact on the inference. With the first set of local instruments, the restrictions are rejected at the 5% level for Japan, Denmark, and Austria and at the 10% level for Norway. These results are identical to those using the common information variables. With the second set of local instruments, the model's restrictions are rejected at the 5% level for Japan, Norway, and Austria. In contrast to the results in Table V , the inclusion of the local instruments does not increase the evidence against the model's restrictions when the multiple country system is estimated.
Table VI also reports pricing errors based upon the estimation with the common set of instrumental variables. The average error for Japan is 0.59%. This implies that the model is delivering an average expected return of 0.75% per month, and the average realized return is 1.34%. For the United States, the model is predicting a 0.51% return while only 0.34% is realized on average. The model appears to fit quite well for the United Kingdom with a less than 0.01% pricing error.
E. Conditional Asset Pricing with a Constant World Price of Covariance Risk
Table VII presents test of the formulation that allows for time-varying conditional covariances. The constant in the estimation is the expected compensation for world market volatility-or the world price of covariance risk. However, this parameter is not restricted to be the same across countries in the single country estimation.
The results in Table VII reveal more evidence against this formulation than the previous two tables. Using the common information set, the model's restrictions are rejected at the 5% level for Hong Kong, Japan, Sweden, Belgium, the Netherlands, the United Kingdom, Denmark, Austria, Switzerland, Australia, Canada, and United States.25 The estimates with the local information sets provide similar evidence against the model's restrictions. The average pricing error for Japan is of the same magnitude as the constant conditional beta model. The pricing error for the United States is three times the size of the pricing error in the constant conditional beta formulation.
There is wide variation in the magnitude of the reward to risk ratio. For example, the expected compensation for world market volatility in the United States is 5.4. The same measure in Japan in 13.1. In a financially integrated global market with time-invariant reward to risk, this ratio should be the same across all countries. If the financial markets are not perfectly integrated or if the asset pricing model is misspecified, then there is no reason that the reward to risk ratios should be the same.
A formal examination of the differences in the reward to risk ratio across different countries is presented in the last two lines of Table VII world price of covariance risk. The estimate is 11.5 which is closer to the single country estimates of Japan and the U.K. than the other G-7 countries. The x2 test indicates that there is little evidence against the model's restrictions using common or local instrumentation. However, there is evidence at the single country level against the restrictions for four of the G-7 countries.
Intuitively, one would expect rejection in the multiple country system given strong rejections in three of the single country tests and a marginal rejection for another country. It has been argued that the multiple country test may lack power. An alternative test is presented in the final line of Table VII . In this estimation, the equality of the reward to risk ratios across the seven countries is explicitly tested. The test proceeds in two steps. Initially, a seven country system is estimated with country specific reward to risk ratios. The weighting matrix is saved from this unrestricted estimation as well as the final x2 statistic. Second, a seven country system is estimated with the reward to risk ratios restricted to be the same across the seven countries. However, in the estimation the weighting matrix is the saved matrix from the unconstrained estimation. The difference in the final x2 statistics is distributed x2 with six degrees of freedom.26 The results in the final line of Table VII provide convincing evidence against the model's null hypothesis that the ratios are the same. This multivariate test is powerful enough to reject the model's restrictions.
F. Diagnostics
The asset pricing model implies that the coefficient X which transforms conditional covariance with the world market portfolio into conditionally expected returns is the same for all countries. The evidence presented in Table VII provides sharp evidence against this hypothesis. In the country by country estimation, the routine was fitting different world prices of covariance risk in order to match the conditional covariances with the conditionally expected returns. For example, the Japanese conditional covariance was not high enough to account for the large conditionally expected returns. The routine fit a X coefficient of 13.1, which is much higher than the average, to accommodate the higher expected returns.
Some authors including Merton (1980) have related the price of risk to the coefficient of relative risk aversion. It is tempting to interpret the results in Table VII as evidence of higher risk aversion in Japan. However, there are two important qualifications. First, the reward to risk ratio can only be linked to risk aversion if international markets are completely segmented. That is, in completely segmented markets, a country whose residents are more risk-averse will have a higher reward to risk ratio than other countries. However, few would argue that Japan is completely segmented. If a country is not completely segmented, then the relation between the reward to risk ratio and risk aversion will depend on how domestic residents can access foreign markets and how foreign investors can access the domestic market.
Second, in a world of complete segmentation, the relevant reward to risk ratio is the conditionally expected own-country return divided by the owncountry variance. This is not what is estimated in Table VII . To get an idea of the magnitude of the local reward to risk ratios, these are presented in Table VIII .
Two of the smallest reward to risk ratios are found in Italy and Spain-which have the smallest average returns. Interestingly, the highest reward to risk ratio is found in Japan. The magnitude of the measure is double that of the one found in the United States. Under the null hypothesis of complete segmentation, the differences in these ratios may account for the higher expected returns that Japan has experienced relative to the United States.
The table also provides tests of whether the ratio is constant through time. In 10 of the 17 countries, there is evidence at the 5% level of significance against the hypothesis that the ratio is constant through time. There is evidence against the hypothesis at the 10% level for two other countries. The inference and the parameter estimates are not sensitive to whether the common or local instruments are used.
The final line of The results in Table VIII consider reward to risk ratios for countries under the hypothesis of segmented markets. However, under complete segmentation, the U.S. dollar returns are no longer the relevant metric. In addition, excess returns should be calculated in excess of local short-term interest rates. Table IX re-estimates the reward to risk ratios using both own currency returns and local interest rates.
The results in Table IX are similar to those presented in Table VIII . Only four countries (Belgium, the Netherlands, Denmark, and Switzerland) have reward to risk ratios. that are more than one standard error different from those presented in Table VIII . However, it should be noted that the sample is different for some of these countries because data on short-term interest rates are not available back to 1970 in some countries, e.g., the sample used for Switzerland contains 175 observations (75:9-89:5) in Table IX The x2 test of the constancy of the reward to risk ratio generally tells a similar story. However, when own-currency returns are considered, Italy, where 6 are coefficients associated with the instrumental variables that are used to obtain the conditional mean return for country j, uJ is the forecast error in the conditional mean of the country return, e7 is the deviation from the return and the model's expected return, and X7 is the country-specific price of risk (expected return divided by variance of the returns). There are three sets of instrumental variables Z that are used in the estimation. The common set of predetermined instrumental variables are: a constant, the excess return on the world index, a dummy variable for the month of January, the 1-month return for holding a 90-day U.S. Treasury bill less the return on a 30-day bill, the yield on Moody's Baa rated bonds less the yield on Moody's Aaa rated bonds, and the dividend yield on the Standard and Poor's 500 stock index less the return on a 30-day bill. Local instrument set A is the common instrument set augmented with the country-specific dividend yield. Local instrument set B includes the country-specific dividend yield and the country-specific excess return in place of the world excess return. aThe minimized value of the GMM criterion function. P-value is the probability that a 2 variate exceeds the sample value of the statistic. In the estimation with the common instrumental variables, there are one parameter and 6 orthogonality conditions, leaving 5 overidentifying conditions. In the estimation with the local information variables, there are one parameter and 7 orthogonality conditions, leaving 6 overidentifying conditions. Germany, and Sweden are added to the list of countries that have significant variation in the reward to risk ratios. With the local currency returns, we can no longer reject the constancy of the ratio of expected returns to volatility for Switzerland. There is little difference in the test results across the different sets of conditioning information.
G. Risk and Return in October 1987
Although the evidence suggests departures from conditional mean-variance efficiency, the asset pricing formulation may still be useful in explaining cross-sectional variation in returns. One phenomena that would be a challenge for the asset pricing model to explain is the cross-country variation of returns in October 1987. Some countries were hit much harder than others. For example, the excess return in the Australian market was -45% and in Hong Kong -44%. In contrast, the Danish return loss was only 8%.
For a given world price of covariance risk in October 1987, the asset pricing model suggests that the most severe losses should be associated with countries with the highest risk in October 1987. Using data for 1981-1987, Roll (1988) shows that the unconditional betas are important in explaining the cross-sectional returns in October. However, no one has examined the where uJ is the forecast error in the conditional mean return for the country portfolio, and Xy is the country-specific price of risk (or ratio of the expected return to the variance of returns). There are three sets of instrumental variables Z used in the estimation. The common set of predetermined instrumental variables are: a constant, the excess return on the world index calculated in U.S. dollars, a dummy variable for the month of January, the 1-month return for holding a 90-day U.S. Treasury bill less the return on a 30-day bill, the yield on Moody's Baa rated bonds less the yield on Moody's Aaa rated bonds, and the dividend yield on the Standard and Poor's 500 stock index less the return on a 30-day bill. Local instrument set A is the common instrument set augmented with the country-specific dividend yield. Local instrument set B includes the country-specific dividend yield and the country-specific excess return in local currency in place of the world excess return. aThe minimized value of the GMM criterion function. P-value is the probability that a x2 variate exceeds the sample value of the statistic. In the estimation with the common instrumental variables, there are one parameter and 6 orthogonality conditions, leaving 5 overidentifying conditions. In the estimation with the local instrumental variables, there are one parameter and 7 orthogonality conditions, leaving 6 overidentifying conditions. bShort term interest rates are not available. The returns are not excess returns. conditional covariances appear to account for a large portion of the differences in country performance.
IV. Conclusions
Tests of the conditional version of the Sharpe-Lintner capital asset pricing model are executed with country-specific stock portfolios. The tests assume that the representative investor only cares about U.S. dollar returns. Capital markets are also assumed to be fully integrated.
The tests allow for time-varying conditional moments. For most countries, a single source of risk appears to adequately describe the cross-sectional variation in returns across different countries. In an example, the differences in conditional covariances are able to account for a large portion of the different losses that countries experienced in October 1987. However, the model's restrictions are consistently rejected for Japan. Japan's covariance risk explains some-but not all-of its performance in the 1970:2-1989:5 sample.
However, all tests are joint tests of many hypotheses. An alternative hypothesis for the Japanese performance is that the market is not fully integrated. In this case, the Japanese covariance with the world market portfolio is not the relevant risk measure. Furthermore, the world price of risk is not the appropriate price of covariance risk. Evidence is presented that supports the hypothesis that the price of risk may be higher in Japan. This is consistent with the Japanese market performance over the sample.
